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DEPARTIMENT OF THE AIR FORCE
Headquarters United States Air Force
Washington 25, D. C.

10 December 1954

Lieutenant Ceneral Donald L Putt
Deputy Chief of Staff, Development
Headquarters United States Air Force
Washington, D.C.

onse to your request for SAB compments on the Avro
oject, the SAB has taken the : following action:

The Ajrcraft a?d ?fu?‘l] sion Panels were briefed on Septevber
by sentatives of ~1q ARDC, at the time of the Fall meeting
the &,ard in C‘T;’iha. The tentative conclusions of both panels

mmediat 1y after this briefing were to the effect that this
rarranged no more than limdited support. However, to assure
thorou 1gh «'*onsidm‘at ion of this project, I requested representatives
of these two panels to SuDUTemfmt the Sr‘*e 5 ings 5‘1\)&“1 to them at

“!4.

Omsha by a visit to A.V. Roe Canada Ltd. , Malton, Ontario.
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With the advice of Clark Millikan and Desn Soderberg, a select
cormittee was chosen to conclude this study. It was corzap(;:ed of
Dean Soderberg, Chairman of the Propulsion Panel and senior member
of the group; Professor Markham, of the Aircraft Panel; and Mr
Donovan, who has been serving as a menber of the Ajrcraft Panel
and as liaison merber with the P Propulsion Panel.

The attached *'ep@rt of this group 1 is forwarded with my approval,
representing the results of the SAB's completed study.

Sincerely,

/s/

J. H. DOOLITTLE

Acting Chairman

Scientific Advisory Beard
Office of the Chief of Staff
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of the order of 60 to 807.

not in

predi
but very little likelihood of their being larger than in the model.
The possibility of stable hovering is, nevertheless, an engaging

feature. Unfortunately, it has dominated the evolution of the con-



figuration to such an extent that performance in level flight is
bound to have been seriously compromised. Since forward flight is,
after all, the important feature of an airplane, we have atterpted

b .

to examine into the inventors claim for the flight characteristics

1

with particular care.

The inventor has advanced claims for favorsble forward flight
characteristics on the basis that the radial flow engine has a very
favorable thrust to weight ratio (about .22); that the specific thrust
on the projected area of the plane (sbout 600, including air intzkes) is
wmusually high,and that the drag characteristics of the plane are
very favorable. While not enough information is availsble to settle
all of these points, we are conpelled to take exception to all three

of these claims. The specific engine weight is no longer wnusual and

&

L,

would not in itself justify the radial engine developrent. Moreover,
the radial engines possesses certain inherent limitations in pressure
ratio and compossit efficiencies which are detrimental to good fuel
consumption in comparision with the axial flow type. The shift to con-
ventional turbojects has, of course, altered the situation, but it has
not sirengthened the claims based on the engine. The high thrust per
frontal area is in part due to the fact that all discussions so far
have been made around planes with no pay load. The situation with

respect to drag appears to be the most serious, however, since we feel

that the drag may have been underestimated by a factor of two. Very



lengthy and expensive expariments are needed to seftle these questions
with finality.
The inventor has assumed that some improvement in the drag situ-

ation might be obtained through boundary layer sucti ion. The alleged
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gain from this source is :
haust jet over the trailing edge of the airplane. It is not wholly
impossible that such a gain might in ‘sct be present, but no relizble

time on this point. In

5

test information is available at the presen
this respect this airplane differs from more conventional types only

because the exhaust jet is distributed over the trailing edge of the
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wing. The circular plan form offers no particular advanta
cormection.

We are confronted, therefore, with an airplane development which
does not appear to possess any intrinsic advantages either with the
original radial engine or with the spcke arrangement of conveational
turbojects. The pressure recovery on the induction side is certain
to be poor for both alternatives; even with the utmost development
of details it could not apprcach the performance of conventional air-
planes. The ducting on the exhaust side presents equally formidable
difficulties from the point of view of losses; and the gain due to
boundary layer suction is only conjectural. ‘These things might have
been compensated for if the drag characteristics of the plane con-

figuration could be demonstrated to be favorable. There is no



information to indicate that this is so. Sp basic laws appear to have
been transgressed in the design. It is merely a question of overenpha-
sis on the hovering characteristics without any assurance that the
level flight charactertistics would be tolerable.

In arriving at a recomendation for action by the United States

Air Force, we have attempted to bring into focus several considerations.

The kind of imaginative thinking about unconventiomal a ircraft which
the inventor has displayed certainly has a place, and there is per-

haps not enough of it in the plaiming operations of the USAF. Vhen a
scheme of this kind is ready for more serious exploitation, however,
rtain considerations are essential. The dreams must stand the test
of hardheaded theoretical and experimental evaluation. The argument
that such a procedure, if applied to aircraft developments fifty
years ago, would have prevented powered flight is a specicus one.
The development of an engine such as the Y2, if it is to be carried
to a flight article of som'kiﬂd, is ar. undertaking of such a magni-
tude that it simply camot be undertaken on a mere hunch. We do not

feel that the inventor can support the claims he has made for it,

particularly with reference to level flight. Moreover, we find a
serious lack of attempt at a systematic éxploration of th rious

L n 9

key aerodynamic phenomena involved. There must also be a set of

goals for the aircraft, which would place it in a class ahead of



other developrents in performance if the basic ideas should be
capable of realization. We do not feel that the objectives of

the development have been clearly formulated. In particular, we

feel that there has been a preoccapation with the hovering char
acteristics to such an extent that the most direct essentials of

the aircraft have been lost sight of.

e do not question the ability of the A.V. Roe Company to

undertake successfully any well-conceived project in the aircraft
field which lies within their material resources  Our visit con-

firms our high opinion of their design and production activities

jet aircraft and engines. We have developed the suspicion, how-

=

ever, that the responsible designers in the A.V. Roe engineering
groups are not thoroughly sold on the Y2 project. Tt is mani-
festly impossible for us to prove this contention or to meke this
assertion officially with the campany. We feel convinced, however,
that the best talents of the A.V. Roe organization have not been

&

drawn upon in the evaluation of this project. This statement is

¢

made without prejudice toward the inventor, who impressed us as a

o
o

talented and sincere man with a great deal of imagination, but who
for this very reason camot be expected to present a fully impartial
a. .

critique. Tull support from some of the leading designers outside

of this particular group could perhaps have presented a more con-

vincing argument for support.



On the basis of the above, we recommend against any contractural
support for this project until much greater potentialities have been
demonstrated by A.V. Roe's own analysis.

Sincerely yours,

Signed: Allen F. Donovan

Jorm R. Markham

@]

. Richard Sonderber Chairms
¥



